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^= (54) TiUe: LIQUID CRYSTAL DISPLAY DEVICE 

5 (54) ftefl<D«»: jsaa**^ 

™ (57) Abslracl: [PROBLEMS] To provide a liquid crystal display device that does not need any surface aligning treatment, real- 
= izes striking increase of a response speed of movie display and is free from any light leakage (produce dark field) at black drsplay. 
[MEANS FOR SOLVING PROBLEMS] There is provided a liquid crystal display, device comprising a pair of transparent substrates 
^ and inteiposed therebetween, a polymer stabilized blue-phase liquid ciystal. The liquid crystal display device utilizing the polymer 
^ stabilized blue-phase liquid crystal exhibits a large birefringence change upon application of an electric Held to cell substrate in an 
in-plane direction. The polymer stabilized blue-phase liquid crystal is composed of a low-molecular liquid crystal capable of devel- 
oping a blue phase between cholesteric phase and isotropic phase and a polymer network created in the low-molecular liquid crystal. 
Further, by optimizing the type and amount of chira! dopant added to the liquid crystal, there can be provided a liquid crystal display 
device that is free from any light leakage (produce dark field) at black display. 
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[0002] t^^^^^^^fi^felf #*Q!a5>i?-ej£<ffiv>p>iixv>s„ mM(Dm^m^:^^i^ 

TN, STN. IPS. VA(MVA) , OCBtilt'^^h^iK VN-fntiF-4?)^J#$tbfc?S 

[0003] ia¥> m^mBm^mom^thxi^-f^/^-^'^'f-^m^ii^mm^tix^ ^^t^ ( 



wo 200S/090S20 2 PCT/JP2005/004481 

[0004] ^fflicm : 4#M2003-295225 
#fF:S:il)t2 : <|# W2001-316346 
#fF:S:Sfc3 : <l#ll2003-327966 
#f»^Jtilfe4 : <|#||5p9-269497 

#^#fF:S:itl : Appl. Phys. Lett. 67(26). 395-3897 (1995) 

[0005] -4^mM\t. m-'m^^^y^>i^(ipsw^{m)t^i^tcm^^^0^xh'^x. 

iZ/l—ffiM (BP) %:LCDmi-t\.xmm'rm. BP<D#litlr@HLfc pT^^ScS 

[0006] -j^mm^hi-i. m^^^^i\:y'^i'-^m^mnxm)^m\^^tcm^m^m^ 
m^m^tvx±^:^-^mm^h^^t^M.mu mz. m^\mMir^^yy( 
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[0007] :^^m(om^m^m^\-i. m-m^^>'^'^^iips):ij^icMmm^mm<D:km 
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ON-OFFf gpt,, ;i©m#;Sr. -;^(0^®rtfe:TFT 

^m.0m<D^^m^hm^-^^ttm^^^'&it-^'^^-^w.^nxh^x. ^i^^t- 
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mm (380-750nm) ^X^h^Xt) izmM^t^fcz.t^wmt't^m^'f^mtzf/v- 

[0010] -^^m<o^^m^m^\-i-M<Dmmmii^^^^ti-k.]^^i'^mt.-:^^^-m 

Bi^jp-rsWIff^ii^iooo-iooooov/cm-efc^o ^ %%m-^WmM 

$^1-10000 ;z m. *S^1-50m m. ^gJWPflEgHll^l-lOOM nim*U\ 

[0011] im'^<r>%'^^mM=i--<Dm'^(o-m^m2>\z.7f^'to 

fzi!)^oX. m}£0^-OFFXm-m<^='>hy:^h^^n^^ti^X^^o ir/K^y^- 
[0012] . :^mm(DM^l-^mtzfj\^^m^\-t^^^Wi^tM^^^^yhl7--i^i:i)^h^ 

5o 
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[0016] 1:jy-(;vY—^<l^V\'t. m^n iJ::feC*iJlag^^C$i^6t>0'efc9. ^Jx.f^. 

■e'6&fflbfcZLI-4572'^CB15 (HI 1) , fiiro[3.2-b]ftiran#lig^^i-5^^fli^ (ia2(a)— 

^m^y^^^^i^f-y'!^W^^(^^^)^^^^^^^^^^'l'^^ \^^^'oMtvxm V 

o jif:»^<^±9MV^tV^ft;i5Sf*UV>(0-e> Helical Twisting 

Power(HTP);&S:)ttV^t(7)%]««iafX*m;llP-r'5::i:dW*bV\ tS^o-C. HTPdS;k:#< 

Sfc^-ii:. W^ffid5i!^i^$n-cv ^;5^aS-em'g-SJ^^^ff 5^^t-J;oX#e>tv5o 
[0018] i«5>^^^^b://v-ffi?«^l-*ri-S;«^9'<>'^K-^'^^K^**^ JiS^^^^^l::^ 
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Msv-350 )^m\^^xnm^vkox^m^M^mMir^o 

Twisting po^ner)^ci^^u :ii'74/\-h^—^<i^htm^B(Dmm'i^xoxm^j:^o m^it. 

mmmi 

[0019] m^t\.x-7^ym^m-^Wi^xh^]cmi-xx (^yy). 

4-cyano-4'-pentylbiphenyl(5CB) (Aldrichm W-r9/V^Ji:bTZLI-4572 (Merck)Sr 
ijmU^l^tCo ^itm\^. T^{-fc^J:5f-47.2/47.2/5.6 (mol%)ibfeo ^'^S'a'?^ 

2-ethylhexyl acrylate (EHA) (Aldrich)&TJ^r'i'^1±<^RM257 (Merck)^^PX.fCo 
-e— om^ltJi. ^lC>ii9EHA/RM257=70/30(moI%)i:bfc„ ^M^^mtthM 
t^ti2,2-dimethoxyphenylacelophenone(DMPAP)(Aldrich)§r*P;ti^— 'Si^tKtL'lfco 



Monomer 


Photo initiator 


Liquid Ciystal 


Sample EHA RM257 


DMPAP 


JC1041-XX 5CB ZLI-4572 


Molar ratio /mol% 70 30 




47.2 47.2 5.6 


Composite a mol% 


0.05*a mol% 


(100-1.05-a)mol% 
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[0020] m^mm\cnmm5o n m(omMmnonmnonMm.mt.:iQ^ q )^mmj-zM 

^1.1 min©;5/^;^SME.H.C. Co., Ltd.)i:fl;fii^fl^fifeb-CV^?'iV^/f:^l.l mm(0-^y 

tSliitL, R^M3SS1.5 mW cm"'(365 nm)(Dm^%^mki't^::.tX--m^l'^-&VC-:^ 

30s -30 min/mhX.. RSWraPi^lOstUfco ?Kil+B<0|^SH:iB3tmt»^^J:«5ft 
ofco ia^tPm^f^ECLIPSE E600W (Nikon Co., Ltd.)SrfflV^, it^g^a/VT-C^ 

[0021] |gl4tc:. ( a =6.3 mol%) OWfeffiCD^t^y^S?— r-v^ 

S«tg^-SjiL:^|6]<^632nm(03fe<^^iaa^^^"t"o«#^^:J:l9^^$^^53t^y^-- 

7^— v^3>'<^:K:#$fi, Kerr^;^(?5j;5l-s ^l-Jtf (IbTiiAPLTV Kerr 

An= (Kerr^l^) X m^) X («# 

Oi:m)i^ce^o mA<D\mf)^hKermmkt^%ir^t. 3.7 X 10''° V mi:7^£«9. ::ihn 

-<^-eV<7)Ken#.^(Z)^i80f&(j:/j:5„ ^t^f*. 3fe¥#;^^4W3|sfi:L--t:ttM^^^i«v^ 

[0022] laSJi. f&^ltr^f^^-rSMS<^^#?r^-ro (a) Sr±^55»5[^p^^ (b) (ii^^B# 
IgCtil^^iy-T^^'V^b-C^fcfeo ^^t^el^O^y-r-C^-^^^a (*6.3-15.0mol% 
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[0023] I1I6{* , a )Sr6.5 mol%tVXmMl^fz.M^^^MitBP(D 

m^^^r\^iSi1r:^KMy^^^h/l^Xh^o S!)^^^298 KXnofCo 480 nmj£{f 

[0024] ^mi-SBP(DlHl^^*$r380nin£iTlC$!l1W1-Sfcfe. 

OC1041-XX/5eB/ZLI-4572)?S-g'?K^[c:;«7^^/V^ri]CB15 (Aldrich)Sr^AUfCo M 

[0025] [^2] 

Monomer Photoinitiator Liquid Crystal 



EHA RM257 DMPAP JC1041-XX 5CB ZLI-4572 CB15 



Sample 

Molar ratio /mol% 70 30 37.2 37.2 S.6 20 
Composite 6.5mol% 033 mol% 93.2 inol% . 

[0026] m7\t. ()tm'a^4^/-^-/^s^)^'^^^-*5^t5m;=^-<25'^/^<^^as^&#^4^ 

ft^*^^700-375 nrntl^fCo KW^^^b/^J:*?. m^^^ {J::j3ltaBP(D^3^®af 15 

m 7(Dn Km (*iS'a'5^.^s(a)://^,~ffi(BP)^o^(b);^7'Y7/^^-^^5'i5'+ixf*3 1^;^ 

(b)focal-conicm)!8fe;55||S>J$tl/:/to 
[0027] #btLfc^^{^S<5#. 3fefi'a-l3:<J;»Ji«^^^^^kBPSrP$SL;feo I6ai-5BP(^ 
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[0028] mm.mm^tz.M^^^^^tBP(Dmwm\iwim^isif^u^mw^mmm^^ 
^-to m.^m93 Kxn-oito m]m^t\.x^ m^&moo rhz. 4.9 v ix uC'cdie^ 

[0029] iaiO|t^fe^M530 nIn)^ffiV^S!l^bfcyi5'7^-v'^^^^. m^n.^<^r.m\^n\^ 
XzfuyYUth<DXh^o S!l^{*293 Y.'Xm^f^ iaiO(0#t;i^bKerr^^^ti-»-r 

Si:, 2.05X 10"'° mv^-cfco:fco =-hxi-<>-^^y<D%mh(Oi<i^^\m^ir 

So 

[0030] mz.. nMmm^(Dmmm^^m'm\jt. mim. 293 Yi\cid\^xmM^fiftm 

[0031] mi]:fJ7^/^y^—^<yhXh^ZU-4572RX^CB15(D^[:^l&^^'rmXh^o 

[Il|2];t79'f/VK— /•?>'hT-feSfuro[3,2-b]furan«ag?r#'r5^#<*^<^^b^it?r:^ 

[|g|3];$:|il?^o^^^M^^<^«jg<^-«^!lSr^-riaT-fc5o 
[|ll4]^^yi5'-v^-i^3:^m-rS«lf<??^#?r^-t-|I|-Cfc5„ 
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tt^^-r ^-efc5 (mmm2) o 

m'Ch^{m:Mm2)o (a) O V m m'*, (b) 4.9 V m m'' 

[|g|ll]293 K^C*3V^-CM^fi!I$ttfc]^:9•^^^^bBP03l6;^-r5^^^'^/fti^l^^■t■|l|-e 
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[4] mmn.^^. —:U(Dmumf^\^TFTt^mwm^m.^j^^. fji5TFT<D;^-v-;^ 

^H/6S;(77-i'/vK-^-^vh^'^^. ^ii5:9-i^^^^l:^^v— ^S^S^Bt-^-r5;^?^-r/^K- 
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[mi] 

Chiral dopant ZLI-4572 




Oiiral dopant CB15 

M=249.35 g mol-i K 277.0 C* (247.0) I 




D-Iditol, l,4:3.6-dianhydro- (9CI) Mannitol, l,4:3,6-diaiihydro- (6CI,7CI,8CI,9CI) 




D-GlucitoU 1 ,4:3,6-dianhydr<>- (9C0 I>MannitoI, 1 ,4:3,6-dianhydro- (9CI) 
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160 r 
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ITO electrode 



(a) 



200 




wo 2005/090520 



PCT/JP2005/004481 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2005/004481 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ C09K19/54, G02F1/13, G02F1/1334, G02F1/1343 



According to International Patent Classification (IPC) or to both national classification and IPC 



B> FIELDS SEARCHED . 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI'' C09K19/00-19/60, G02F1/13 -1/141 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electtonic data base consulted during the international search (name of data base and, where practicable, search terms used) 



G. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No, 


Y 


JP 2003-327966 A (Japan Science and Technology 
Corp . ) , 

19 November, 2003 (19.11.03), 
Claims 1 to 5; Par. No. [0027] 
(Family: none) 


1-5 


Y 


JP 2003-167239 A (Nippon Kayaku Co., Ltd.), . 
13 June, .2003 (13.06.03), 
Claim 7; Par. No. [0027] 
(Family: none) 


1-4 


Y 


JP 2002-372605 A (Fuji Photo Film Co., Ltd.), 
26 December, 2002 (26.12.02), 
Par. Nos. [0096] , [0101] 

& WO 2002/103415 Al & US 2003/231394 Al 
& EP 1398650 Al 


2-5 



I ] Further documents are hsted in the continuation of Box C. (ZD See patent family annex. 



* Special categories of cited documents: "T" later document published after the international filing date or priority 

"A" document defining the general state of the art whicb is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

■ "L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosiire, use, exhibition or other means 
"P" document published prior to the international filing date but later than 

the priority date claimed 



Date of the actual completion of the international search 
06 June, 2005 (06.06.05) 


Date o f mailing o f the international search report 
21 June, 2005 (21,06.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (January 2004) 



date and not in conflict with the apptication but cited to understand 
the principle or theory underiying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



